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W@NTER FORECAST 2013/2014

* Review of last winters forecast
— Temperature verification
— Precipitation verification
— Snowfall verification F.
* The forecast for this comingwinter =
— ENSO ——
— East Asian Snow Cover
— Temp forecast
— Precipitation forecast
— Snow forecast




WINTER 2012-13 REVIEW
HOW DID OUR TEMPERATURE FORECAST
TURN OUT FROM LAST YEAR?

Composite Temperature Anomalies (F)
Versus 1981-2010 Longterm Average

Dec to Feb 1951-32,1952-53,1953-54,1956-57,1958-39,1 959 -60,1960-61,1961-62
1966—67,1978—79,1980-81,1981—82,1963—84, 1985-86,1983-90,1990—91,1992—93,1993-94,1996—
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Average Temperature (°F): Departure from Mean
December 1, 2012 to February 28, 2013
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WINTER 2012-13 REVIEW

HOW DID OUR PRECIPITATION FORECAST
TURN OUT FROM LAST YE QAR‘»

Composite Precipitation Anomalies (inches)
Versus 1981-2010 Longterm Average
Doc to Fab 1951-52,1952-53,1983-54,1956-57,1958-59, 195560, 1960-61,1561~62
196667, 1975-79,1980—81,1981 ~B2, 198354, 1985-86,1989-80, 199091, 199293, 1993-94,1996—
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WINTER 2012-13 REVIEW

HOW DID QUR SNOW FORECAST
TURN OUT FROM LAST YEAR?

Snawfall {Inches; 1948—2006)

Meutrol “aar Maan

1T B 10 16 Z0 Z6F S0 SBb 40 40 BQ BO

CPC forecast Snowfall
Correlation Anomaly
ENSO

Neutral Winters

Accumulated Snowfall (ine
November 1, 2012 to March 31,

Midwestern Regional Climaote Center
MRCC Applied Climate System
Generoted ot: 9/27/2013 1:33:04 PM COT

CONUS Snowfall for
Winter of 2012-2013

Accumulated Snowfall (ine
November 1, 2012 to March 31, 2013
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Michigan Snowfall for
Winter 2012-2013




WINTER 2012-13 REVIEW

Monthly Forecast Verification for GRR
Winter 2012-2013
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Temp Precip Snow

H Correct E % Wrong

Percent correct monthly forecasts from October 2012 through September
2013 for temperature, precipitation and snowfall (November-April).



ENSO
— ENSO 3.4 region CPC forecast

— Correlation of Temp. And Precipitation for
CONUS

East Asian /Northern Hemisphere Snow
Cover Anomaly Correlation

Forecast Temperatures
Forecast Precipitation
Forecast Snowfall




WINTER FORECAST 2018-14

The CPC ENSO forecast
for this winter is neutral
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WINTER FORECAST 2018-14

NINO 3.4 Correlation to the Winter
Temperature Anomalies

over North America
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Dec to Feb: 1968 Lo 2012 Surfoce Air Temperature
Zgpganal Correlotion w/ Dec to Feb Mincd. 4

MCEFMEAR Reanalysia
NO@ASESRL Physical Scisncen Divimion

There is a slight positive correlation over Michigan for the winter mean temperature
anomaly to the NINO 3.4 Index.

Which suggests with ENSO near neutral, Southwest Michigan should see near normal
temperatures

Note that for an anomaly to be statistically significant the value has to exceed 0.3



WINTER FORECAST 2013-14

NINO 3.4 Correlation to the Winter
Precipitation Anomalies

over North America
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Dec to Feb: 18968 {o 2012; Surface Precipitolion Rote
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HCER /HCAR Reanalvsis

There is a slight negative correlation over Michigan for the winter precipitation anomaly
to the NINO 3.4 Index.

Which suggests with ENSO near neutral, Southwest Michigan should see near normal
precipitation.

Note that for an anomaly to be statistically significant the value has to exceed 0.3



WINTER FORECAST 2013-14
EAST ASIAN SNOW COVER CORRELATION

The Autumn Tibetan Plateau Snow Cover to Seasonal Prediction of
North American Winter Temperature is significant, more so than
ENSO for Southwest Michigan.

A positive TP snow cover anomaly may induce a negative sea level
pressure and geopotential height anomaly over the eastern North
Pacific, a positive geopotential height anomaly over Canada, and a
negative anomaly over the southeastern United States. This is a
structure very similar to the positive phase of the Pacific—North
America (PNA) pattern.

This pattern usually favors the occurrence of a warm-north, cold—
south winter over the NA continent.

When a negative snow cover anomaly occurs, the situation tends to
be opposite.



WINTER FORECAST 2013-14

The Northern Hemisphere Snow Cover Anomaly Makes
a difference to winter temperature anomalies for the CONUS.

Dec to Feb: 1973 ke Z007; Surfoce Sir Temperaturs
Sansonal Corralation w/ Dac to Fab NH snow fraa

MCEFMCAR Reanalysis
N ESRL Phymical Scisnces Divimion

The Correlation of the Northern Hemisphere snow cover anomaly to the CONUS winter
temperatures is strong and negative. This suggests a positive snow cover anomaly
would mean a colder than normal winter, and visa-versa

Note that for an anomaly to be statistically significant the value has to exceed 0.3



WINTER FORECAST 2013-14

The Northern Hemisphere Snow Cover Anomaly Makes
little difference to winter precipitation anomalies for the CONUS.
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* The Correlation of the Northern Hemisphere snow cover anomaly to the CONUS winter
precipitation is near zero (no significant signal).
* Note that for an anomaly to be statistically significant the value has to exceed 0.3



WINTER FORECAST 2013-14

When the East Asian Snow Cover (EASC) Anomaly for October is more than
2.1 million sg. km above normal (1 standard deviation) the resulting
winter temperature pattern looks like a positive PNA pattern for CONUS.

Composite Temperature Anomalies (F)
Dec to Feb 2002-03,1976-77,1969~-70,1970-71,1968-69

Versus 1950-1995 Longterm Average
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Temperature anomaly for above normal East Asian snow cover Positive PNA
puts Southwest Michigan around 3.0 degrees below normal.



WINTER FORECAST 2013-14

When The East Asian Snow Cover in October Anomaly is more than
2.1 million sg. km above normal (1 standard deviation) the resulting
winter precipitation pattern looks like a positive PNA pattern for CONUS.

Composite Precipitation Anomalies (inches)
Dec to Feb 2002-03,1976-77,1969~-70,1970-71,1968-69
Versus 1950-1995 Longterm Average

Oec to Feb: 1973 to 2007: Surface Precipitobion Rote
Seaacnal Corralafion w,/ Dac to Feb NH anow fraa
NCEP/HCAR Reanalysis

HOwA/ESRL Phymical Sciences Divieion

Precipitation Correlation for
NOAA/ESRL PSD ond CIRES-CU

I a Positive PNA
-40 -30 -20 -10 00 1.0 20 30 4.0

Precipitation Anomaly for a positive East Asian Snow Cover results in precipitation
totals averaging around 2” below normal over Southwest Michigan (weak correlation)



WINTER FORECAST 2013-14

When The East Asian Snow Cover anomaly in October is more than
2.1 million sqg. km below normal (1 standard deviation) the resulting
winter temperature pattern looks like a negative PNA pattern for CONUS.

Composite Temperature Anomalies (F)
Dec to Feb 1990-91,1994-95,1991-92,1980-81,1987-88,1988~-89,1971-72
Versus 1950-1995 Longterm Average

NOAA/ESRL PSD and CIRES-CU

-30 -20 -1.0 00 1.0 20 3.0
Temperature anomaly for below normal East Asian snow cover puts
Southwest Michigan around 1.5 degrees above normal.



OCTOBER 2013 SNOW COVER
DEPARTURE FROM NORMAL

Departure from Normal - October 2013

The EASCA for October 2013 was 2.88 million sg. km above
normal, that is the 3™ highest on record (since 1968) .



WINTER FORECAST 2013-14

Temperature

Winter Temperature / Grand Rapids Winter
Verses ENSO

JFPF 2013

CPC Temperature Forecast
for the winter of 2013-2014

Composite Temperature Anomalies (F)
Dec to Feb 2002-03,1976-77,1969-70,1970-71,1968-69
Versus 1950-1995 Longterm Average

Neutral

EINino
‘ O Below Normal Winter m®mNormal Winter =Warm Winter

ENSO temperature anomaly frequencies
for Grand Rapids

NOAA/ESRL PSD and CIRES-CU

-4.0 =30 -2‘0| —|1.0| [|10 1.0 2.0 3.0 4.0

EASCA temperature forecast for the winter of 2013-2014



WINTER FORECAST 2013-14

Winter Temperature Departure from Normal 1951-2013
Based on the 1981-2010 Normals

0.0 L i T T

Dept. Normal

Above Below Noar 80
e O ol Winter e, Py (gt Noral Wit Tep)
Southwest Michigan frequency Yearly winter temperature anomalies for
of the winter temperature Southwest Michigan since the winter of
anomalies for the past 10 years 1950/1951

Note the lack of trend in the winter temperatures for
Southwest Michigan since the winter of 2000/2001
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WINTER FORECAST 2013-14
TEMPERATURE FORECAST

With ENSO being neutral this winter, the warmer
than normal is the least likely outcome.

The snow cover anomaly for October 2013 is the 3
highest on record (1968-2012)

The CPC forecast suggests there Is not enough
iInformation to make a forecast

As aresult our forecast suggests the most
likely outcome for the winter of 2013/2014
temperature to be near to below normal.



WINTER FORECAST 2018-14

Precipitation

Winter Precipitation / Grand Rapids
Verses ENSO

Neutral

EINino

‘ @ Below Normal ®Near Normal ®=EAbove Normal ‘

ENSO precipitation anomaly frequencies for Grand Rapids
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The CPC precipitation anomaly forecast for the
winter of 2013-2014

Composite Precipitation Anomalies (inches)
Dec to Feb 2002-03,1976-77,1969—70,1970-71,196B—69
Versus 19501985 Longterm Average

NOAA/ESRL PSD end CIRES—CU
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EASCA precipitation forecast for the winter of 2013-2014



WINTER FORECAST 2013-14

6o Southwest Michign Winter Precipitation Depature from Normal
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The frequency of above, near and
below normal precipitation for the
past 10 for Southwest Lower
Michigan

The yearly precipitation anomaly from 1949/1950
through 2012/2013

The trend in winter precipitation over the past 10
years strongly favors wet winters with 6 of the last 10
wetter than normal across Southwest Lower Michigan



WINTER FORECAST 2013-14
PRECIPITATION FORECAST

1. With ENSO being neutral this winter, no
significant trend It noted.

2. The snow cover anomaly shows no skill to
forecast a precipitation trend

3. The CPC forecast suggests there is not
enough information to make a forecast

4. As aresult there Is not enough information
to make a skillful forecast for the
precipitation anomaly.



WINTER FORECAST 2013-14

Z I~
Snowfall

Winter Snowfall / Grand Rapids
Verses ENSO

Snowfall (Inches; 1948—2006)
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La Nina
Neutral
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ENSO snowfall anomaly frequencies

CPC forecast Snowfall Correlation for ENSO
for Grand Rapids

Neutral Winters



WINTER FORECAST 2013-14
TEMPERATURE: NEAR TO BELOW NORMAL
PRECIPITATION: NEAR TO BELOW NORMAL

SNOWFALL: NEAR NORMAL INLAND
ABOVE NORMAL BY THE LAKE SHORE
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